SUMMARY Eleven infants who were suspected clinically of having cows' milk protein sensitive enteropathy were fed with a protein hydrolysate formula for six to eight weeks, after which they had jejunal and rectal biopsies taken before and 24 hours after challenge with cows' milk protein.
Injury to the mucosa of the proximal small bowel is a characteristic feature of food protein sensitive gastrointestinal allergy. [1] [2] [3] The pathogenesis and the appearance of clinical symptoms depends on several interdependent factors including the integrity of the immunodigestive barriers that modulate the movement of macromolecules across the gut,4 the severity and extent of villous damage caused by the protein,5 the types of immune responses triggered by the protein,610 the presence of enteric infections'1 and others.4 12 At present it is not known whether the whole gut is potentially sensitive to the offending food protein in a reactive infant. In a retrospective study of 53 patients aged 15 days to 17 years suspected of gastrointestinal allergy, Goldman and Proujansky noted that they could separate their series of cases into two groups with the principal effects in the rectum and colon on the one hand, and in the small bowel mucosa on the other.13 In their study only 10 patients were biopsied at both sites, and it is not clear whether these infants had food protein intolerance because in some the exclusion diet brought no relief. We have previously noted development of mucosal lesions in both the proximal jejunum and the distal colon in a single infant with cows' milk protein sensitive enteropathy challenged with oral cows' milk protein.5 This observation suggested that oral challenge with the protein may evoke morphological changes not only in the jejunum but also in the rectum in infants sensitive to food proteins.
The present study was undertaken to obtain further data on changes in the rectal mucosa and changes in the proximal jejunal mucosa in infants who were allergic to milk.
Patients and methods
Eleven infants (six boys and five girls) who presented with diarrhoeal disease were studied. Eight of them had had diarrhoea for more than seven days and three had recurrent bouts of diarrhoea over a six week period with poor weight gain before admission. After correction of fluid and electrolyte imbalances,14 15 Biopsy specimen were taken before challenge and then again 20-24 hours after the introduction of the provocation formula, irrespective of the development of symptoms. The proximal jejunal biopsy specimen was taken through the mouth with the Watson paediatric capsule placed at, or just distal to, the duodenal-jejunal flexure. The specimen was then examined under a dissecting microscope. A portion of the specimen was sent for histological examination, and the remainder for enzyme assay or other studies.
Appearances of the jejunal biopsy specimen were classified according to: (i) villous morphological appearance under the dissecting microscope, (ii) villus:crypt height ratio, (iii) epithelial cells, and (iv) the degree of cellular infiltration. The morphological chan es in the mucosa were scored by our modification of the method of Townley et al. 17 The rectal biopsy specimen was taken with a Watson paediatric capsule 7-10 cm from the anus. A portion of the tissue was sent for histological examination and the remainder for enzyme assay. The main histological features noted were (i) morphological changes, necrosis, and degeneration of the epithelial cells; (ii) the degree of inflammatory infiltration of the epithelial layer; (iii) the density of the inflammatory cells within the lamina propria; and (iv) signs of degeneration and necrosis in the crypts and glandular cells.
ASSAY FOR ALKALINE PHOSPHATASE
Biopsy specimens, frozen at -20°C for no longer than two weeks, were used for the assay. Alkaline phosphatase and protein estimation on the tissue were carried out as described previously. 18 Rectal mucosa in cows' milk allergy 1257 OTHER 
INVESTIGATIONS
Attempts were made to isolate parasitic, bacterial, and viral pathogens from the stools by culture, and by light and electron microscopy. In addition, a mucosal imprint was taken routinely to detect Giardia lamblia by the method of Kamath and Murugasu.19 Testing of stools by the Clinitest method20 to detect secondary sugar intolerance was carried out at initial illness and after cows' milk protein challenge if diarrhoea occurred.
STATISTICAL ANALYSIS
The changes in the alkaline phosphatase activities (IU/g protein) between the two sets of biopsy specimens of the jejunal and rectal mucosa were analysed by the paired Student's t test corrected for small sample size.
Results
Two Malay infants, four Chinese, and five Indians were studied. One infant was breast fed for a month, two had had bottle and breast feeds for a month, and the remaining eight had been bottle fed from birth.
At admission all 11 infants had diarrhoea, and other symptoms included vomiting (n=4), fever (n=4), anal excoriation (n=8), and abdominal distension (n=1 *Histological appearances in all cases were normal before challenge and showed evidence of damage after challenge. 
HISTOLOGICAL FEATURES OF RECTAL BIOPSY SPECIMENS
The architecture of the rectal mucosa before challenge with cows' milk was normal and there was no evidence of crypt branching, atrophy, or dense inflammatory cell infiltration of the lamina propria.
The rectal mucosa after challenge in the six infants who reacted to the cows' milk protein showed several abnormal features: cuboidal metaplasia with loss of polarity of the nuclei of the epithelial cells; increased infiltration of the epithelium with lymphocytes; necrosis of the surface epithelial cells; infiltration of the lamina propria with inflammatory cells (lymphocytes, plasma cells, monocytes, and eosinophils); necrosis of the crypts and glandular cells; and variable degrees of mucin depletion in the glandular cells.
Discussion
Our criteria for the diagnosis of cows' milk protein sensitive enteropathy are based on the morphological changes of the jejunal mucosa and development of clinical symptoms within 24 hours of challenge with cows' milk protein." Using these criteria only four of the 11 infants in the present series were diagnosed as having cows' milk protein sensitive enteropathy; the other seven infants were considered not to have it. In two of the latter seven infants, however, though the oral challenge induced no jejunal abnormality, symptoms appeared two to 14 days after challenge with cows' milk protein. In clincial practice the management of infants with chronic diarrhoea requires the need to establish whether the illness is caused by intolerance of food protein. Although jejunal biopsy through the mouth has been the preferred method of diagnosis, it has the disadvantage of requiring expensive equipment and skilful intubation. By contrast, rectal biopsy may be obtained quickly with little equipment and could be the alternative option when jejunal biopsy is not possible. This study shows that the changes in rectal mucosa before and after challenge with oral cows' milk protein predicted intolerance to cows' milk in the infants studied. 
